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Figure 1 
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Acoustic Pulse Echoes for Air 
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Air is too attenuating at 10 MHz to obtain sound speed from round-trip time across 1.0. 
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Figure 2 
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Acoustic Pulse Echoes and Sound Speed for Dodecane 
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Acoustic Pulse Echoes and Sound Speed for Water 



o 

3 

E 
< 

C 

5) 




-0i6 



Time [microseconds] 



Figure 4 
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Integrated Acoustic Pulse Echo Slopes 
for Three Different Fluids in Tube 
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♦ Alr_Engy 

a Dodec_Engy 

• Water^Engy 
— Linear (Alr_Engy) 
— Linear (Dodec.Engy) 
Linear (Water^Engy) 



y = -1.6976X + 5.4154 
= 0.9996 



y = -1.8391x + 5.6217 
= 0,999 



y = -1.9227X + 5.7281 
= 0.9976 



Pulse Echo Number 
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Comparison of Calculated to Actual Rho when Assume 
that Slope of Air-Filled Tube Represents 100% Reflection 
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y=1.0266x- 0.0042 
= 0.9996 
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♦ calc. rtio 

Linear (caic. rho) 



Figure 6 
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Expose Fluid to Sensor 



Send Acoustic Pulse into Near Wall 



Integrate Energy within Each Pulse Echo 



Determine Fluid's Impedance from 
Reflection at Near-Wall / Fluid Interface 



Calculate Sound Speed in Fluid 



Determine Density of Fluid 



Detemiine Viscosity of Fluid 



Figure 10 
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Non-Integrated Acoustic Pulse Echo Slopes 
for Three Different Fluids in Tube 




♦ Air_Engy 
/. Dodec_Engy 
■ Water_Engy 
—Linear (Air_Engy) 
^Linear (Dodec.Engy) 
—Linear (Water_Engy) 



Air 

y = -0.0231x + 0.1023 
= 0.7294 

Dodecane 

y = -0.0226x + 0.0992 
R* = 0.6757 

Water 

y = -0.0224X + 0.098 
R' = 0.6537 



Figure 11 
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Pulse Echo Number 



